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(54) DRY ETCHING AND APPARATUS THEREFOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To avoid the electrostatic breakdown of an insulation 
film beneath gates due to charge up at dry etching of a semiconductor substrate with a 
plasma. 

SOLUTION The etching comprises a process of generating a plasma 8 between a 
grounded chamber and substrate holder 2 disposed therein, feeding a high frequency 
ac current from an RF power source 6 to the substrate holder in a dry etching 
apparatus for emitting the plasma 8 on a semiconductor substrate 5 laid on the holder 
2, thereby causing a dc self bias to charge up the holder 2 in the negative polarity for 
a first specified time, and a process of feeding a dc current from a dc power source 7 
to the substrate holder to charge up it in the positive polarity for a second specified 
time. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Drawing 1 1 It is the block diagram showing the gestalt of operation of the 1st of this invention. 

Drawing 2] It is drawing showing the potential and the inrush current of a substrate susceptor accompanying the change to 
IF AC power supply and DC power supply. 

f Drawing 31 It is the block diagram showing the gestalt of operation of the 2nd of this invention. 

[Drawing 4] It is drawing showing the potential and the inrush current of a substrate susceptor in the gestalt of the 2nd 

operation. 

Drawing 5] It is the block diagram showing the conventional dry etching system. 



Drawing 6] It is drawing showing the potential and the inrush current of a substrate susceptor in the conventional dry etching 
system. 

[Drawing 7] It is drawing explaining the electrostatic discharge of the semiconductor substrate generated in the conventional 
dry etching system. 
[Description of Notations] 

I [ -- An electric conduction bearing bar, 4 / A circuit changing switch, 5 / ~ A semiconductor substrate, 6 / -- RF AC 
power supply, 7 / - DC power supply, 8 / -- Plasma ] -- A chamber, 2 -- A substrate susceptor, 3 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

substrate susceptor. 

[Description of the Prior Art] The dry etching system is used at the so-called pulley etching process for removing the scaling 
Hgj&SS introduced into the space (for ^^^Sl 

cantor C hroush the electric conduction bearing bar 103, and the blocking capacitor C >s connected to RF AC power 
upp WRF) 4 Th^ serl nductor substrate ,05 is carried in the substrate susceptor .02 a, the time of etc hmg. The 
Sine enactor C is for intercepting a direct current. RF AC power supply 104 supplies the frequency of 1 3.56MHz, and 
Set" of altemating-voltage 1000V to the substrate susceptor 102 through the Mocking capacttor C and 

^^^S^^S^ from RF AC power supply 104, plasma 106 occurs bet^acta^ .01 

Zs?T^RF to ch d aSS McoSared with that the speed of response of an electron and a cation is different, and 
he s L^e s«P or 02 h "e o a hamber 101 is large, and when it originates in the chamber 101 whole having 
J^SffiS^ing current is supplied to the substrate susceptor 1 02 

fhr the substrate susceptor 102. That is, although a cation hardly moves but only an electron answers RF change electric new 

SSLSSl.*™ and cation which flow into the substrate susceptor 102 balances among one period 

f.S^l^^tS^^^ current of the substrate susceptor .02 -he nme of such 
he fiit s a^ and a balance As for (A), (B) the output voltage of RF AC power supply 104 at the t,me of the first stage the 
^So?^*5^Ptor 02 a the time of the first stage (C) shows the inrush current to the substrate susceptor 102 
I Z ?me of the F, ^ staoe in ( D) (E) shows the potential of the substrate susceptor 102 at the time of a balance, and (F) 
"notriSS^'theS's^ suscep,or P .02 at the time of a balance for the output voltage of RF AC power -supply 
04 a he time of a balance. The graphs Gil and GI3 above Chuo Line L 1 1 and L 1 2 show an electronic mflow, and he 
lower grapto 12 and G14 show [ in / (C) and (F) / the dashed line in (B) and (E) shows d.rect-curren, self-bias, and ] (he 
inflow of a cation, respectively. 



[0008] That is when output voltage as shown in drawing 6 (A) is supplied to the substrate susceptor 1 02 from RF AC power 
supply 104 as mentioned above at the time of the first stage, only an electron gathers to the substrate susceptor 102 and is 
accumulated at the substrate susceptor 102. Consequently, the average of the potential of the substrate susceptor 102 falls, as 
a dashed line shows to drawing 6 (B) Therefore, while the inflow of the electron to the substrate susceptor 102 falls gradually 
like the graph Gl 1 shown in drawing 6 (C), the inflow to the substrate susceptor 102 of a cation like the graph G12 shown in 
draw i n a 6 (C ) starts. Then, as shown in drawing 6 (E), the fall of the average (dashed line) of the potential of the substrate 
susceptor 102 will be settled, and it will be in equilibrium in the place where the electronic amount [the G graph 13 of 
drawing 6 (F)] and the amount [the graph G 14 of drawing 6 (F)1 of a cation which flow into the substrate susceptor 102 
balanceamong one period of electric-field change. The average (dashed line) of the potential of this substrate susceptor 102 
turns into a value of direct-current self-bias. 

[0009] If the semiconductor substrate 105 is carried in the substrate susceptor 102 in case it returns to drawing 5 , a cation is 
accelerated and it moves to the substrate susceptor 102, a cation will collide with the semiconductor substrate 105 and 
anisotropic etching will be performed to the scaling film of the metal membrane for wiring prepared in the semiconductor 
substrate 105. The relation by which the metal membrane for wiring is formed on the insulator layer of the semiconductor 
substrate 105 in that case to a positive charge is stored in the metal membrane for wiring. Accumulation of this charge is 
called charge up. 

[0010] J . . . . 

[Problem* s) to be Solved by the Invention] By the way, high integration of a silicon semiconductor integrated circuit is 
progressing In order to improve the homogeneity within the silicon semiconductor wafer side used for such an integrated 
circuit membrane formation, and a working speed, it is in the inclination which the power of the plasma used for dry etching 
is increasing consequentlv is easy to carry out a charge up. In addition, the gate electrode of an MOS transistor is connected 
to the metal membrane for wiring, and, for this reason, the charge up of the gate electrode is easy to be carried out. the 
number of wiring which the design of a circuit pattern becomes more complicated and is especially pulled out from one gate 
electrode of a transistor, and contact -- it is in the inclination for the area of a hole to increase, and this has caused the bigger 
charge up than a gate electrode's 

[001 1] Possibility that an electrostatic discharge 1 1 1 will occur in the insulator layer under the gate electrode ot the 
semiconductor substrate 105 is increasing as a result of the charge up of such a gate electrode. Drawing 7 is drawing showing 
the cross section of the semiconductor substrate 105. In drawing 7 , the insulating membrane layer 107 and the metal wiring 
layer 108 are formed, the gate electrode 1 10 exists on the insulating membrane layer 107, and the gate electrode 1 10 and the 
metal wiring layer 108 are connected to the semiconductor substrate 105. When the etching mask 109 is put to the metal 



wiring layer 108 and the cation of the direction of an arrow is showered, the metal wiring layer 108 



**********s. With it, the 

metal^ a cation and the charge up of the gate electrode 110 connected to the metal wiring layer 108 is 

carried out by the positive charge. On the other hand, since the substrate susceptor 102 which carries the semiconductor 
substrate 105 at this time is charged in negative by direct-current self-bias, an electrostatic discharge 1 1 1 may generate it in 
the insulator layer under the gate electrode 110. 

[0012] Especially, it is in the inclination for the insulating membrane layer 107 under the gate electrode 1 10 of an MOS 
transistor to become thin, with high integration of a silicon semiconductor integrated circuit. For this reason, such an 
electrostatic discharge 1 1 1 is in the situation which is very easy to generate. 

[0013] It is PID (Process Induced Damage) about the obstacle of the integrated circuit induced in such a manulactunng 
process, It calls and this PID is posing a problem important for the rate of the yield of an integrated circuit. 
[0014] this invention is made in view of such a point, and it aims at offering the dry etching method and equipment which 
prevented the electrostatic discharge of the insulating layer under the gate electrode resulting from a charge up, 

[0015] . 
[Means for Solving the Problem] In order to attain the above-mentioned purpose in this invention, plasma is generated 
between the grounded case and the substrate susceptor prepared in the interior. The generated plasma to the substrate 
susceptor in the dry etching system it is made to irradiate the semiconductor substrate on a substrate susceptor The process 
which RF alternating current is supplied and direct-current self-bias is generated, and the 1st predetermined time is covered 
process ] and electrifies a substrate susceptor in negative, A direct current is supplied to a substrate susceptor and the dry 
etching method characterized by having the process which the 2nd predetermined time is covered [ process ] and just 
electrifies a substrate susceptor is offered. 

[0016] In the above processes, RF alternating current covers the 1st predetermined time from RF AC power supply, a 
substrate susceptor is supplied, thereby, direct-current self-bias occurs in a substrate susceptor, and a substrate susceptor is 
charged in negative. Therefore, a cation is irradiated by the semiconductor substrate carried in the substrate susceptor, and a 
semiconductor substrate ********** s . With this, positive charge is accumulated at a semiconductor substrate. Then, instead 
of RF AC power supply, positive voltage covers the 2nd predetermined time from DC power supply, and a substrate susceptor 
is supplied. Thereby, a substrate susceptor is just charged. Therefore, instead of a cation, the electron in plasma reaches a 
semiconductor substrate and the positive charge accumulated between the 1st predetermined time at the semiconductor 
substrate is neutralized by this delivered electron between the 2nd predetermined time. 

[0017] In this way, the charge up of a semiconductor substrate is solved and the electrostatic discharge of the insulating layer 

under a gate electrode is prevented. 

[0018] 



[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a drawing. Drawing 
1 is the block diagram of the gestalt of operation of the 1st of the dry etching system concerning this invention. A chamber 1 
Constitutes seal space among drawing, and inert gas is introduced into the space (for example, Ar gas, lOOsccm), and the 
interior is adjusted to low gas ** by connection of an evacuation system (for example, 0.13Pa). Furthermore, a chamber 1 
consists of electric conduction material, and is grounded. In a chamber 1, the substrate susceptor 2 is formed m the state 
where it insulated with the chamber 1 electrically. The substrate susceptor 2 consists of electric conduction material, and is 
connected to a circuit changing switch ( SW) 4 through the electric conduction bearing bar 3. The semiconductor substrate 5 is 
carried in the substrate susceptor 2 at the time of etching. While RF AC power supply (RF) 6 is connected through the 
blocking capacitor Cb, DC power supply (DC) 7 are connected to a circuit changing switch 4. RF AC power supply 6 outputs 
the frequency of 13.56MHz, and the RF alternating current of alternating-voltage 1000V, and DC power supply 7 output 
positive direct-current-voltage 1000V. A circuit changing switch 4 changes in a 10Hz cycle, and supplies the output of RF AC 
power supply 6, and the output of DC power supply 7 to the substrate susceptor 2 by turns. 

[0019] First, when RF alternating current is supplied to the substrate susceptor 2 from RF AC power supply 6, the electron in 
the plasma 8 generated between the chamber 1 and the substrate susceptor 2 gathers for the substrate susceptor 2, and is 
accumulated by direct-current interception operation of the blocking capacitor Cb at the substrate susceptor 2. Therefore, 
direct-current self-bias of the substrate susceptor 2 is carried out to negative When direct-current self-bias occurs, it will be 
accelerated in the direction of the substrate susceptor 2, and the cation in plasma 8 will move, Consequently, a cation collides 
with the semiconductor substrate 5 carried in the substrate susceptor 2, and performs anisotropic etching to the scaling film of 
the metal membrane for wiring prepared in the semiconductor substrate 5. The relation by which the metal membrane for 
wiring is formed on the insulator layer of the semiconductor substrate 5 in that case to a positive charge is stored in the metal 
membrane for wiring. 

[0020] Here, if a circuit changing switch 4 is changed and DC power suppl> 7 are connected to the substrate susceptor 1 
instead of RF AC power supply 6, the substrate susceptor 2 will just be charged. Therefore, former and opposite direction 
accelerate and etching stops a cation. Moreover, the electron in plasma 8 reaches the metal membrane for wiring of the 
semiconductor substrate 2, and the positive charge accumulated previously at the metal membrane for wiring of the 
semiconductor substrate 5 is neutralized. 

[0021] (B) shows the potential of the substrate susceptor 2 and (C) shows the inrush current to the substrate susceptor „ tor 
the supply voltage by which drawing 2 is drawing showing the potential and the inrush current of the substrate susceptor 2 
accompanying the change to such RF AC power supply 6 and DC power supply 7, and (A) is supplied to the substrate 
susceptor 2, The graph Gl above Chuo Line LI shows an electronic inflow, and the lower graph G2 shows [ m / (C) / the 
dashed line in (B) shows direct-current self-bias, and ] the inflow of a cation. 

[0022] That is, in the period Tl shown in drawing 2 (A), when RF alternating current is supplied to the substrate susceptor 2 
from RF AC power supply 6, direct-current self-bias as shown in drawing 2 (B) with a dashed line occurs in the substrate 
susceptor 2 If this direct-current self-bias occurs, the cation in plasma 8 will flow into the substrate susceptor 2 like the graph 
G2 shown in drawing 2 (C), consequently etching will be performed. The relation by which the metal membrane for wiring is 
formed on the insulator layer of the semiconductor substrate 5 in that case to a positive charge is stored in the metal 
membrane for wiring. 

[0023] Here, in the period T2 shown in drawing 2 ( A), if DC power supply 7 are connected to the substrate susceptor 2 by the 
change of a circuit changing switch 4 instead of RF AC power supply 6, the substrate susceptor 2 will just be charged, as 
shown in drawing 2 (B). Therefore, like the graph G 1 shown in drawing 2 (C), the electron in plasma 8 reaches the substrate 
susceptor 2, and the positive charge accumulated previously at the metal membrane for wiring of the semiconductor substrate 
5 is neutralized by this electron in this case. 

[0024] Thus, since the charge up of the metal membrane for wiring of the semiconductor substrate 5 is canceled for every 
cycle, the electrostatic discharge of the insulating layer under the gate electrode of the semiconductor substrate 2 is prevented 

easily. . 
[0025] In addition, although it is made to change a circuit changing switch 4 in a 10Hz cycle, generally this change period is 
set up as follows. That is, it is set as a value shorter than the threshold value which an electrostatic discharge generates at least 
since an electrostatic discharge will generate the length of the 1st predetermined time in the semiconductor substrate 2 if too 
long when [ RF AC power supply 6 ] predetermined-time connection of the 1st is made and predetermined-time connection of 
the 2nd is made for DC power supply 7 to the substrate susceptor 2. Moreover, since generating of plasma 8 will stop if too 
long, the length of the 2nd predetermined time is set as a value [ at least ] shorter than the threshold value which generating of 
plasma 8 stops. That is, if DC power supply 7 are connected to the substrate susceptor 2 for a long time, since the metal 
membrane for wiring of the semiconductor substrate 5 will pass neutralization, it will be charged in negative and electric 
discharge will be stopped, before such electric discharge is stopped, the 2nd predetermined time needs to be completed. 
[0026] Moreover, although the 1st predetermined time and the 2nd predetermined time are set as 50ms [=(10Hz)-l / 2] of the 
same length in the circuit changing switch 4, you may make it use the circuit changing switch which can set both as time to 
differ instead of a circuit changing switch 4, and may make it give the function in which such time can be set as arbitration 
from the exterior, further to a circuit changing switch. 

[0027] Furthermore, while not using a circuit changing switch 4 but connecting RF AC power supply 6 to the electric 
conduction bearing bar 3 directly through the blocking capacitor Cb, DC power supply 7 are directly made the composition 
linked to the electric conduction bearing bar 3, and you may make it turn on and off alternately the power supply current 



supplied to RF AC power supply 6 and DC power supply 7, respectively, or while it is alike similarly and connecting RF AC 
power supply 6 to the electric conduction bearing bar 3 directly through the blocking capacitor Cb, DC power supply 7 are 
directly made the composition linked to the electric conduction bearing bar 3, the oscillator circuit prepared, respectively into 
RF AC power supply 6 and DC power supply 7 is controlled, and each output of RF AC power supply 6 and DC power 
supply 7 may be made to be performed alternately 

[0028] Below, the gestalt of the 2nd operation is explained. Drawing 3 is the block diagram of the gestalt of operation of the 
2nd of the dry etching system concerning this invention. The 2nd composition of the gestalt of operation is fundamentally the 
same as the 1st composition of the gestalt of operation. Therefore, in explanation of the gestalt of the 2nd operation, the same 
sign is given to the same portion as the gestalt of the 1st operation, and the explanation is omitted. 

[0029] Only the amount of [ by which the gestalt of the 2nd operation is supplied to the substrate susceptor 2 compared with 
the gestalt of the 1st operation ] power supply section differs. That is, with the gestalt of the 2nd operation, the pulse power 
supply 9 is connected to the substrate susceptor 2 through the electric conduction bearing bar 3. The pulse power supply 9 
outputs the positive direct current voltage of 1000 V for 50ms, outputs the negative direct current voltage of 1000V for 50ms 
immediately after it, and repeats such an output. 

[0030] In the dry etching system to which RF alternating current is not supplied, the insulator layer formed in the 
semiconductor substrate 5 plays the role of a capacitor, while current is flowing into this capacitor from the plasma 8 and 
substrate susceptor 2 side, electric discharge is performed, and plasma 8 occurs. If the current flowing in fills the capacity of 
this capacitor, electric discharge will stop. Then, electric discharge may be maintained if the direct current voltage supplied to 
the substrate susceptor 2 is changed alternately with positive/negative to front timing rather than electric discharge is stopped. 
Each supply duration of the direct current voltage of the positive/negative by which electric discharge may be maintained is 
50ms 

[0031] First, if negative direct current voltage is supplied to the substrate susceptor 2, plasma 8 occurs between a chamber 1 
and the substrate susceptor 2, it will be accelerated in the direction of the substrate susceptor 2, and the cation in plasma 8 will 
move Thereby, a cation collides with the semiconductor substrate 5 carried in the substrate susceptor 2, and anisotropic 
etching is performed to the scaling film of the metal membrane for wiring prepared in the semiconductor substrate 5. The 
relation by which the metal membrane for wiring is formed on the insulator layer of the semiconductor substrate 5 in that case 
to a positive charge is stored in the metal membrane for wiring. 

[0032] Next, if positive direct current voltage is supplied to the substrate susceptor 2, former and opposite direction will 
accelerate and etching will stop a cation. And the electron in plasma 8 reaches the metal membrane for wiring of the 
semiconductor substrate 2, and the positive charge accumulated previously at the metal membrane for wiring of the 
semiconductor substrate 5 is neutralized. 

[0033] Drawing 4 is drawing showing the potential and the inrush current of the substrate susceptor 2 in the gestalt of the 2nd 
such operation, in (A ), ( B) shows the potential of the substrate susceptor 2 and (C) shows the inrush current to the substrate 
susceptor 2 for the output voltage of the pulse power supply 9. In (C), graph G3 above Chuo Line L2 shows an electronic 
inflow, and the lower graph G4 shows the inflow of a cation. 

[0034] That is, in the period T3 shown in drawing 4 (A ), if negative direct current voltage is supplied to the substrate 
susceptor 2, as shown in drawing 4 (B), the substrate susceptor 2 will be charged in negative, and the cation in plasma 8 will 
flow into the substrate susceptor 2 like the graph G4 shown in drawing 4 (C). Under the present circumstances, while a cation 
collides with the metal membrane for wiring of the semiconductor substrate 5 and etching is performed, the relation by which 
the metal membrane for wiring is formed on the insulator layer of the semiconductor substrate 5 to a positive charge is stored 
in the metal membrane for wiring. 

[0035] Next, if positive direct current voltage is supplied to the substrate susceptor 2 in the period T4 shown in drawing 4 
(A), as shown in drawing 4 (B), the substrate susceptor 2 will just be charged, and the electron in plasma 8 will flow into the 
substrate susceptor 2 like graph G3 shown in drawing 4 (C), In this case, this electron neutralizes the positive charge 
accumulated previously at the metal membrane for wiring of the semiconductor substrate 5. 

[0036] Thus, also with the gestalt of the 2nd operation, the charge up of the metal membrane for wiring of the semiconductor 
substrate 5 is canceled for every cycle, and the electrostatic discharge of the insulating layer under the gate electrode of the 
semiconductor substrate 2 is prevented easily. 

[0037] In addition, with the pulse power supply 9 of the gestalt of the 2nd operation, although the duration of the direct 
current voltage of positive/negative is set as 50ms each, it is not restricted to these. Generally, such duration is set up in 
consideration of prevention of the electrostatic discharge of the semiconductor substrate 2, and prevention of an electric 
discharge halt. Moreover, you may make it give the function in which such duration can be set as the pulse power supply 9 
from the exterior at arbitration. 
[0038] 

[Effect of the Invention] As explained above, in this invention, a circuit changing switch and DC power supply were prepared 
in the dry etching system in addition to RF AC power supply. Thereby, the positive charge accumulated in the midst of 
etching by the cation at the semiconductor substrate is neutralized by the degree of connection of the DC power supply by the 
circuit changing switch In this way, the charge up of a semiconductor substrate is canceled and it becomes possible to prevent 
easily the electrostatic discharge generated in the insulating layer under the gate electrode of the transistor prepared in the 
semiconductor substrate. 
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(B) t«B»T^r J: 3 fcfiT-t& . 3E 
fc£#&l (J2^^tf0cEA*\ @6 (C) 
77G1 lwidta^trfiTi-ifcfcfct. E06 

^io2A^8£x*si&i-&. -ecoa. mwswoisja 
^fsitcm^ft 1 0 2 tawuitf^^* CS6 

( f ) tfoG/77 13] tm*y<om me <f> ^ 

^77GM) fc^fW^fc^T'. 06 (E) fc?* 

-Tcfcdfc:, «fc#Sl 0 2w«{fccW&fI (Ktft) <n 
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[000 9] RM ^ytfjMSiiTS* 

AWi 1 0 2^s»frt&IKt=. m&8fa 1 0 2 £ m 

mm Q5tf%mztiT^z>t. rh 

ffl^MEiffl^LTiMx *■/ 7^ > TWrb 
[00 10] 

1 rxn¥- itiSfiiliMWfra > * ? h 

[0011] ;3Uy-hSK)ft-yr^«» 

IL ¥£<fc£t£ 1 0 5 coy- bMT<Olft»RT't«K 
JM1 ll^mHt^i^t^i. @7«^ 

*fl5«ci 0 5tm, ^toi 07. &mmm\ 0 
83^rit$*L. iemJBi 0 7it^h*tti 1 o# 
«el. y-hssi 1 ofc^giawi 0 8fc**sag 

3*rO*S. ^ME^^l 0 8t»LTx.yf-y^-7X 
^109«*. ^7j^^^>^S^I>fc. ^ 

fSE&Jf 1 0 8tt»>f ^y«»t. ARffittSi 0 8U 

^^H^y-hmfti io^m^T^^-> : r>yT 

hW83&f& 1 0 2t±. Sfl£-b^7AM rxtJ: Oflfc 
{StLt^S^t, y-h^Sl lOcoT^WSKtff 

^«e^ 1 1 1 » s ^rt^^#) h . 

[ 0 0 1 2 ] m:. >- ")^y^mmmm<rymmc 

fcff(r\ MOSh7V^W-Mil 10T£7)*fe 

iawiio73»<^&«i&it:*6. <r -^t 
[0013] z\<n^otcw^w t z^xmt^h% 

SI0J?SO»W^P I D (Process Induced Daiage) t«f 
[00 1 4] *m\tez\(V£o%:&\,ZgfrX%Ztitzi> 



(4) 

5 

[00 15] 

h¥y >f x v ^>-^St:45«t5=S«a^}ic. a'JSift 

mfctifmzM^xjEizftmz^&xntz . 4a-hz\ 

[0016] ULh coJ; dSrlgfcfcut . 5J3ft£on 
Uc. ^»ftS«(=jE«0Wf]»«$3h.&. -toft, rH, 20 

tit. 

[ 0 0 1 7 ] d ? LT¥#*g«0?**->?r vrtm 
[0018] 30 

tf&AZtl <Wi.fcf. Ar^ 1 00 sc cm) . i 
£ (W*tf, 0. 1 3 Pa) . Htfx^lliiS 

*fi&2&. ^^.y^i tmnrnzim^ntzm^x^t 
2 niix y f - y ymz^mwmi 5 «ia$ 

b£fil/CRF£OT*(RF> 6#&££ft&kk*> 
fc. SOTSi (DC) 7#«B3ft$. RF£«M*6 

ti. JHISS13. 56MHz. Ml 000V^ 
EiKi«£*aj;>jU jKa®B7(iiF.<?5ia*i«E10 
OOVSrifcJr*"*. W#X4 7f4lil0Hz^t^ 
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[00 19] if. RFicSEl»6*^a«iJ*^2t: 
2 t <m£mi It: 8 tyfltrftf 

<oKH ^y^'^K^^ 2^rfe)tiM$tir^iH-^ 

tifzmm^mf^cmmmmi.zn t xnn^ v ^y 

[0020] <ICT\ »^yf4Ml, RF£ 

2 *<0fc*>. »>f 

*yii^irfcR^i*]CM£*u x 7 fy/A«tfi 
•tl. *«o±. ^&W!L2<nWm&&mz\±ryX 
v 8 f #Jg # , 5 Offi&ffl£Jil& 

W SftT v x£M«WRi3 ill. . 

[0 02 1 J@2fcl. £5LfcRF£SE5eS6fce« 
S 7 fc tfKO B * (cfH 2 wTOHs J: 

mmmt*. (b> 2 corner (cm 

i±^-t^7A4Tx£^u <c> tfcivt. 

L 1 J: *) \rM<D?y 7 G 1 ^^AM^r . TSfc^ 

77G2«±B>f^-y^)gtAJI^i". 
[0022]^^. Ei2 { A ) t^tHBHT 1 fc*5 

Wt. RF3«M6*^SI^^2t^^3a3OT 
aw^^'Cv^fc&t:^ 02(B) 

£d%m£±)l?JU TAtf* m3&f&2\zmi~t 

t\*<r>ffi4*>1)\ 02 (C) ! t Z^t7y7G2<r>£o 
tc. MLfc^2(c8EAL. ^totS*. x-yfy/^r 

m8±(,zB&L$tix v * h mm* $> , iE«f#£iiJfl&R 

[0 02 3] 02 (A) (ZtftffiRT2l£&\* 

x, *mx4 v+4&mx.iz£~>x^ Rpxasese 
tiftb o t 0rsn 7 3&«Med* ^ 2 ufffi $ t . 

m$Ui&&2^ 02 (B) t^-rJ:atcjEt:«$*i. 
ZWteh^ 02 (C) t:*t^77Gl<0J;9t. 

[0024] Z0)£o£LX. ttti^5QtimK& 



(5 

7 

[0 0 2 5] =Q:i5. *JJ^A>f >y^4(il 0Hz«tO 

[0 0 26] i/vl. TO* 4 851 

0Hz) -'/2) ) l:^$tit^SA\ »>( 7 f 
4fcffcbo'C S#«rB**^fcl&5£*e£*«#X>f 20 

[0 0 27] 3i,t, -y?-4£«!JIH*r, RF 

£s£«6 >y yf> b fctfl/CiS 

7£g#, «^**3fc««tS«jafcU RF£&£ 

[0 0 2 8] ori:, m2^HJtc^!B*ilW-6. 0 
3ti. *i(gWfc:ffSK^>fx.yf->^jS^2^||ifc 
^ffltottrtS-CA*. $2<9^^ffifc0»j&i» 

t . m 2 cowttoBmnrnw t'ti . m 1 wsest^ss t 40 

[0029] m2^HSfe£7)B®ti. $ 1 tOUIfecOB®^ 
Jt^T. MSW62t^$n5€»»ihtWlfiW: 

& 2 ti 3 £ it i r > vwt« 9 $ 

£ . AVkx^g 9 ti, TF.<7) 1 0 0 0 V<?>i;fl£^E£ 5 0 

m s oraarjj u -toffia, no 1 o o o vms&xt 

[0 0 3 0]^iKSEra[*«ffilft$^l>K7^Xy 50 
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hxvmLmti2mfr^m^^&A,x'^hmm 
[ o o 3 1 j fltf5e«E*gats»^ 2 

Six^t, f-xy^'l fcffi«J»^2fctf5ia!t:7-^Xv 

s*aa*^2tisa3n<: i N*ftJs«5t«^L. 

Tl?>*rttx y^y^>'tf^ix^, *<al6fc. ffilftm&B 

[ 0 0 3 2 ] ogffc. ]E^E«E*«Ri«f#2ttt 

[ o o 3 3 3 04 a. z\o itim 2 crmknBmiz&v 
&m^^2<^^it/nLXW^^fwct> o . 

(A) Uv^xW9tf5iij*mE^, (B)iiSKSS 

£2c0^{a£„ (C) ii^«^^2^^Am^^ 
^ (C) tfcUT. i#i3te|ftL2J:0<>±S^7 7G 
3iim^c0a£AS:$:. T»)^5 VG4«il»>f 

[0034] -f^^, S4 (A) fcjjrrjffliaT 3 Cfc 

4(B) tipfJ;-5(:ilM^2^TOlt, 77 
XV8^£7)|^>f^-y*\ 04 (C) tC^^77G4£7) 

5 ^it^M^EJH^^ t T x y +>yiftih 

tihtt^z. wm&fflsw. r-#fam 5 <oim® 

[0035] 04 (A) tL^"Mfi!T4t:i3V^ 

r . jE<oeOTE&«fti»^ 2 ti^^ii^ t . 04 

(B) t^-r.tdtSfti»^23&riEfc:«L. r^x 

•78+W1W. 04 (C) i^-f^7G3coJ:dtc 
[0036] ZftldlZlX. ^2<?>mk<nW&X'{>. 
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[ o o 3 7 ] tch , & 2 ^ifcom©<w^xm& ^ *C 

[0038] 



10 



[02] RF^taMfcefiEWfc^Wi-tff^ffli 

[14 ] m2<?mkcDBmi,z&iihmfc5$f&^&& 

[06] WwYJ4*v*>riltM£&ft&2M&& 

[07] ^C0h'5-fX«y^>y^gr^±^^fr 
[ft^OifcBfl] 

2-fflK£8£* 3-«$*W. 4- 
»>( 5-¥#frfflL 6-RF£8ESSL 7 
-ESElfcL 8-77X7 
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